RESULTS
The results of assay of hepatic flavokinase, FAD pyrophosphorylase, and FMN phosphatase in rats which were riboflavin-deficient for various periods of time are given in Fig. 1 . For purposes of comparison, all activities have been expressed on the same scale, namely as the percentage of activity recorded in normal animals. It is apparent that riboflavin deficiency exerts selective effects upon the three enzymes. As reported previously from this laboratory (19), the activity of hepatic flavokinase is depressed in riboflavin deficiency.
The present study demonstrates that reduced activity occurs after animals have fed for 30 days on a deficient diet, and that a modest further reduction occurs in animals which are deficient for longer periods of time.
The activity of FAD pyrophosphorylase exhibits a striking contrast.
Activity is significantly elevated above normal values at all the time periods studied, as shown in Fig. 1 It is important to note that the tissue levels of FMN are consistently reduced more than are the levels of FAD. This relationship has been observed previously (16), with even greater reductions in FMN levels relative to FAD than those recorded here. It is of interest that the levels of the coenzymes do not decline further after nearly 50 days of deficiency. This finding is compatible with the suggestion that there is an apparent lower limit in the hepatic flavin levels compatible with life (3.6). The reduction in the hepatic concentrations of riboflavin in deficient animals is relatively greater than that either of FMN or FAD. Hepatic levels of riboflavin observed after 2 and 3 months of deficiency do not differ from one another.
DISCUSSION
The present study demonstrates that the activities of enzymes involved in the metabolism of riboflavin are themselves modified by riboflavin deficiency. The effects of riboflavin deficiency upon the three enzymes studied are selective, depressing the activity of one enzyme, elevating another, and failing to affect the third.
The finding that hepatic flavokinase activity is depressed in deficient animals is compatible with our previous finding that this enzyme in vitro is unstable in the absence of riboflavin (17). When liver extracts are incubated at 37 C in buffer, a rapid loss of enzyme activity occurs. After 30 min to 1 hr of this relatively bland procedure, less than one-fifth of the original activity is preserved. When the Fig. 4 , diminished flavokinase activity combined with elevated activity of FAD pyrophosphorylase
